Introduction
Peste des petits ruminants (PPR) is an important contagious viral disease of goats and sheep, often associated with high morbidity and mortality. The disease is characterised by necrotic stomatitis, catarrhal inflammation of the ocular and nasal mucosa, and pneumonia, followed by diarrhoea and death. It was first reported in sheep and goats in 1942 in Côte d'Ivoire, West Africa. The disease is caused by PPR virus, which has been classified as the fourth member of the genus Morbillivirus of the family Paramyxoviridae. Up to 100% of the animals in a flock may be affected in a PPR outbreak, with between 20% and 90% dying. Peste des petits ruminants virus exists in four lineages; three are prevalent in Africa and virus isolates of Asia are grouped under lineage four (2, 6) . In India the disease was first reported in 1987 in a small sheep flock in the village of Arasur in Tamil Nadu state (5) , and by 1995 it had spread to cover the whole country. Since the eradication of rinderpest from the country, PPR has been the major health threat in small ruminants. Economic losses in India due to PPR alone have been estimated to be 1,800 million Indian rupees (US$39.4 million) annually (1).
Karnataka state is situated between latitudes 11º 40' and 18º 27' and longitudes 74º 50' and 78º 33' in the centre of western peninsular India. It covers an area of 19.1 million hectares (Mha) and accounts for 5.8% of the country' s total geographic area. According to the 2001 provisional census the population of the state is 52.6 million. The majority of the population (66.02%) live in rural areas and depend on animal husbandry for their livelihood. Sheep and goats are kept largely by low-income, landless villagers for whom such activity provides the main source of income. The
Results
Between 1998 and 2007, a total of 624 PPR outbreaks were reported from different districts of Karnataka. The number of outbreaks, diseased animals and deaths has been summarised in Table I Figure 1 . The incidence of PPR outbreaks increased gradually during the late-monsoon and pre-winter periods and the greatest number of outbreaks was observed during winter, with a peak in February (18 ± 9.8). The lowest number of outbreaks was seen in the month of April (1.5 ± 0.72).
Details of each agro-climatic zone, including their size and the density of susceptible livestock, are given in Table II . The number of outbreaks in the different zones is shown in Figure 2 . The vaccination status of the state has been given in Table III. disease was reported in the state for the first time in 1992 (7) and is considered to be the major threat to the small ruminant population and hence to the farmers.
Karnataka is divided into ten agro-climatic zones that have been established by taking into consideration the following geographical features: This paper attempts to analyse the occurrence, endemicity and spatial and temporal distribution of outbreaks of PPR in the state of Karnataka since 1998, the year in which the Animal Disease Surveillance Unit of the Animal Husbandry and Veterinary Services Department started keeping records on the disease.
Materials and methods
The data on the sheep and goat population used in the present study were from the 2003 census. The source of the data on the epidemiology of PPR infection in various parts of Karnataka was the Office of the Deputy Director for Disease Surveillance and Monitoring at the Department of Animal Husbandry and Veterinary Services in Bangalore. The data were transmitted from the local field veterinarians to the Office of Disease Surveillance through the deputy directors of the districts concerned. Quantitative data on PPR outbreaks, diseased/sick animals and deaths were collected for the period April 1998 to March 2007 (monthly and district breakdowns were available). The data on PPR vaccination coverage in the state were also collected from the Office of the Deputy Director for Disease Surveillance and Monitoring. Analysis of the monthly occurrence of the disease showed that August had very few outbreaks but that the number Zones started to increase slowly from then until December, with a peak in February. The sudden onset of the rainy season in the middle of June may be a factor in this increase. Rainfall causes animals to huddle together, enhancing close contact (a major transmission route for PPR), and high relative humidity values are associated with virus survival in aerosols. Occurrence of the disease in the wet months has also been reported in African countries by earlier workers (4) . Movement of animals due to increased sheep trade mainly in the months of November and December might be an additional factor for the occurrence of the disease (other workers have reported similar findings in the state [3, 7] ). The peak in the number of outbreaks in February, during the cold dry season, may be because the dusty winds that occur at this time are a risk factor for respiratory tract contamination by air.
Data clearly indicate that the disease is more prevalent in the dry zones. The dry zone covers an area of 12.03 Mha and accounts for approximately 90% of the susceptible population in the state. These areas will receive around 600 mm to 800 mm of rain per year, 50% to 55% of which will fall in the months of September and October, which might help in the onset of the disease. Most of the sheeprearing farmers are nomadic and concentrate mainly on these areas, which may explain the large number of outbreaks in this zone. There is no record of the disease having occurred in hilly and coastal zones. Although these areas cover an area of 3.73 Mha the susceptible population is far smaller (only 0.5% of the total population).
Vaccination coverage
The primary PPR control method implemented in Karnataka is vaccination. The Institute of Animal Health and Veterinary Biologicals only began producing live attenuated homologous vaccine on a large scale in 2004. Prior to that, the sheep and goats were protected using an experimental batch of the vaccine. The reduction in the number of outbreaks in 2006 and 2007 suggests that the large-scale preventive vaccination carried out in the state was effective in helping to control the disease. However, there is a need to increase control and to introduce mass vaccination of all the susceptible population of small ruminants.
Conclusion
Peste des petits ruminants occurs throughout the year but is most prevalent between October and March, reaching a peak in February. El estudio pone claramente de manifiesto que las mayores tasas de incidencia se registraron durante la estación de lluvias y en las zonas agroclimáticas secas. La densidad de la población sensible a la PPR en diferentes distritos resultó un factor determinante en las tasas de incidencia, aunque también influyeron los factores ambientales. Poco a poco se empiezan a instituir programas de vacunación en el estado. Los datos sobre la enfermedad reunidos en el estudio proporcionan información acerca de su endemicidad, que puede resultar útil para definir una estrategia eficaz destinada a poner en marcha en el estado un programa de lucha contra la PPR.
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